objectives To provide an assessment of China's progress to universal health coverage (UHC) from the perspective of people-centred care.
Introduction
Ageing and the rising incidence of non-communicable diseases (NCDs) have become global public health challenges [1] . Consensus has been reached to strengthen countries' health system around the principle of universal health coverage (UHC). While financial support is important, the core value embedded in UHC is universal provision of quality care [2] ; thus, the population's health care-seeking behaviour needs to be monitored from the perspective of people-centred care. According to the WHO, people-centred care refers to care that is focused and organised around the medical needs and expectations of people rather than diseases [3] . Currently efforts in monitoring global progress in service delivery of UHC lack such a perspective. Indicators are either disease/condition-specific or only on access to formal care. For example, Boerm et al. provided a framework to monitor interventions targeting specific risk factors for health [4] ; Goeppel et.al's recent work in assessing UHC for NCDs focuses on access to outpatient care [5] . However, to be people-centred, more comprehensive information is necessary. People who are in need of medical care may or may not seek care, or they may self-medicate. Few studies have investigated this.
Self-medication is self-administration of medicine provided by community pharmacies without a licensed professional's prescription [6, 7] . In elderly people, the use of non-prescription drugs raises public health worries in many countries. There are concerns about the potential damage to both physical and mental health caused by the alterations inherent in senescence and the vulnerability to drug interactions [7] [8] [9] . Self-medication is particularly worrisome in low-and middle-income countries (LMICs) such as China, where provision of primary health care may be fragmented, and community pharmacies may be excluded from the formal health sector and loosely regulated [10, 11] . As a result, quality of care is worrisome, and abuse of antibiotics and the consequent antimicrobial resistance in these countries is common. As reported in a systematic review and meta-analysis, the overall prevalence of antimicrobial self-medication is 38.8% in the developing countries [12] .
China has launched a comprehensive health reform to achieve UHC in 2009 and has made remarkable progress in extending social health insurance coverage [13] . The consequently rising utilisation of inpatient care has been substantial, although evidence on whether universal insurance initiation has improved the use of outpatient care is inconsistent [14, 15] . While attentions have been paid to the impact of China's current reform on the access to formal care, few efforts have been made to incorporate self-medication in a unified monitoring framework. Using national survey data on Chinese adults 45 years and older, we analysed the trends and factors associated with their health care-seeking behaviours and health expenditures between 2011 and 2013. We hypothesised that if the huge government investment in extending social health insurance were effective in providing affordable care, more medical needs for primary health care would result in increased use of outpatient care rather than self-medication, and the costs and financial burden for accessing outpatient care would fall substantially.
Methods
We used data from the China Health and Retirement Longitudinal Study (CHARLS). The CHARLS conducted two waves of surveys in 2011 and 2013 on Chinese adults 45 years and older. National representative samples were identified through four-stage stratified clustered random sampling based on a computerised geographic information system [16] . Briefly, 150 counties were firstly selected proportional to population size. Then three villages/communities were selected from each county as primary sampling units (PSUs). In each of the 450 PSUs, 80 households were randomly selected, with 24 for investigation. If the household had persons older than 45, one of them was randomly chosen, and both this individual and his/her spouse were interviewed using structured questionnaires. We merged the two waves' survey data in a pooled cross-sectional data structure for this analysis.
We included only respondents who reported medical needs in our analysis and then classified their health careseeking behaviours into: no treatment, self-medication and outpatient care. We defined a subject as being in need of medical care if he/she reported being ill, or having been self-medicated or used outpatient care in the past month; or if he/she reported being diagnosed by a doctor with any of the 14 NCDs defined by the CHARLS. These are hypertension, dyslipidaemia, diabetes, cancer, chronic obstructive pulmonary disease, liver disease, heart attack and coronary heart disease, stroke, kidney disease, stomach or other digestive disease, psychiatric problems, memory-related disease, arthritis and asthma. 'No treatment' was defined as being in need of medical care but seeking neither outpatient care nor selfmedicating. The survey asked subjects whether they were on medication without a doctor's prescription in the last month; and for the question 'How did you treat yourself during the past month', we defined any of the following answers as self-medication: 'consumed over-the-counter medicines', 'consumed prescription medicines' or 'consumed traditional herbs or traditional medicines'. 'Use of outpatient care' was defined as answering 'yes' to the question 'In the last month have you visited a public hospital, private hospital, public health centre, clinic, or health worker's or doctor's practice, or been visited by a health worker or doctor for outpatient care?'. There were subjects who both sought outpatient care and visited community pharmacies for medicines without any doctor's prescription. We treated them as separate groups in the analysis. In other words, for subjects in need of medical care, we classified their care-seeking behaviours into four groups in this analysis: no treatment, pure self-medication, mixed self-medication (i.e. self-medication plus outpatient care) and pure outpatient care.
Subjects who said they were on medication without a doctor's prescription in the last month were asked by the CHARLS about the approximate total costs and out-ofpocket payment for each type of self-care. Similarly, subjects who had received outpatient care in the last month were asked about their total costs and out-of-pocket payments. We aggregated these cost data correspondingly to calculate the total and out-of-pocket expenditures for self-medication and outpatient care. For each type of care, we defined cost sharing as the ratio of out-of-pocket payment as a proportion of the total medical expenditures.
The CHARLS used a screening questionnaire to elicit the entire household member's basic information, including name, relationship etc., and then defined a household as people who eat and bear other living expenditures together. The survey then asked a couple of questions on household living expenditures. Households recalled food expenditures for the last week in three questions, and expenditures on communication, utilities, fuel, housekeeping, transportation, daily items and entertainment for the last month in seven questions. For the last year, they answered 14 questions on expenditures for clothing, long distance travel, heating, furniture and durable goods, education, fitness, beauty, vehicle maintenance, taxes, automobiles, electronics, property management and donations. We aggregated these cost data to calculate each household's annual living expenditures and then divided the number of heads in each household to calculate the per capita household expenditures (For details on questions and time frame used in the CHARLS, please see Appendix 1). We defined an individual to have catastrophic health expenditure, that is encountering financial hardship, if his or her monthly out-of-pocket payment was 10% or more of his or her household annual per capita living expenditures [17] . We used living expenditures because they tend to be less affected by information bias [18] and can better capture respondents' permanent income, especially for the retired elderly without any temporal income [19] . As medical costs were recalled for the last month in the CHARLS, we also used household monthly living expenditures per capita to define catastrophic expenditure as a sensitivity analysis (For results comparing the two definitions, please see Appendix 5) .
Explanatory variables were selected according to the Anderson's behaviour model [20] . As predisposing characteristics, we included respondents' rural/urban settings, age, sex, marital status, education attainment and household size. As service needs factors, we included whether the subject had any of the CHARLS NCDs. For deliberate analysis, we also included major NCDs according to the WHO [21] . Some subjects had multiple comorbidities and were classified into most costly group according to preliminary analysis on the per-person outpatient medical expenditures; these were patients suffering from cancer, cardiovascular disease, diabetes, and chronic obstruction pulmonary disease. For enabling factors, we included health insurance coverage and household economic status. Respondents' health insurance types were classified into three groups: no coverage; insurance schemes covering the costs of outpatient care and pharmacies (Employee Basic Medical Insurance and the Government Insurance Scheme); and insurance schemes not covering the costs of outpatient care or pharmacies (Urban Resident Basic Medical Insurance or the New Cooperative Medical Scheme) [22, 23] . We assessed economic status using household per capita annual living expenditures and classified that into three quantiles for each survey separately.
We adopted the CHARLS weights adjusting for sampling clusters and responses. We described sample distribution in various characteristics by survey year and the trends of care seeking for those in medical needs by major NCDs. We used multinomial logistic regression, reporting relative risk ratios (RRRs), to analyse the trends and factors associated with pure self-medication, mixed self-medication and outpatient care vs. no treatment. We used generalised linear models (GLM) with the same covariates -adopting a log link and a Gamma distribution -to predict the medical expenditures and the corresponding cost sharing by type of care [24] . We used logistic regression to analyse factors associated with prescription medicine use for self-medicating subjects and to predict the percentage of individuals encountering catastrophic health expenditures, adjusting the same covariates. In terms of cost and expenditure data, we used the Consumer Price Index to adjust all monetary values for inflation relative to 2013 to enable comparison between years. As reported in the China Statistics Yearbook, taking the base value in 1978 as 100.0, the CPI was 565.0 in 2011 and 594.8 in 2013, thus we used the ratio of 1.053(594.8/565.0) to convert the values in 2011 [25] . Additionally, we adopted the US$ exchange rate in 2013 (1$ = ¥6.19) for international comparisons [26] . Figure 1 shows that 82.4% (28 103/34 105) were in need of medical care in the preceding month, of whom 31% did not seek care, 58% self-medicated and only 11% used outpatient care in 2011. Access to care increased in 2013, when the proportion of respondents without treatment fell by 3%. However, self-medication, rising by 5%, somehow absorbed the increase in demand, as pure outpatient care fell by 2% in the same period. Such patterns were particularly evident for subjects with NCDs. 58.5% of self-medicators took overthe-counter medicines, 29.5% took prescription medicines, and the remaining 12.0% took traditional Chinese medicines (Appendix 3). In 2011, 70% out-of-pocket medical expenditures were incurred by outpatient care; in 2013, this proportion had increased to 73% (Appendix 4).
Results

As summarised in
As illustrated by Table 1 , compared to no treatment, use of pure and mixed self-medication increased by 15% and 32% respectively, while use of pure outpatient care decreased by about 10% during the years 2011-2013. The trends of rising self-medication and falling pure outpatient care persisted after adjusting for predisposing factors, service needs and enabling factors (RRR = 1.150; 95% CI 1.088-1.216 for pure self-medication, RRR = 1.318; 95% CI 1.222-1.422 for mix self-medication, and RRR = 0.899; 95% CI 0.825-0.979 for pure outpatient care). Compared to those with no social health insurance, the ensured had similar probabilities to be pure self-medicated (P > 0.05), but had 36.2-55.9% higher probabilities in using outpatient care (RRR = 1.362-1.559, P < 0.01). Compared to the poorest, the richest subjects had higher probabilities in accessing both self-medication (RRR = 1.088; 95% CI 1.011-1.171) and outpatient care (RRR = 1.217; 95% CI 1.087-1.362). Subjects with major NCDs were more likely to use mixed self-medication (RRR = 1.386; 95% CI 1.283-1.498), but less likely to seek pure outpatient care (RRR = 0.866; 95% CI 0.793-0.945) than those without such conditions. Subjects who had secondary and higher education were less likely to seek outpatient care (RRR = 0.879; 95% CI 0.781-0.989), but were more likely to self-medicate (RRR = 1.139; 95% CI 1.056-1.228). Table 2 presents the prevalence of prescription medicine use and its associated factors among self-medicating CHALRS respondents. No obvious trends were observed during 2011-2013; use of prescription medicines was not associated with patients' types of social health insurance either. However, the purely self-medicating patients who had major NCDs had 62.9% higher odds (OR = 1.629; 95% CI 1.502-1.768) of using prescription medicines. Comparing to purely self-medicating illiterate patients, patients with higher education had 11.8% lower odds (OR = 0.882; 95% CI = 0.793-0.979) of using prescription medicines. Table 3 shows trends in self-medication and accessing outpatient care by insurance coverage, economic status and major NCD status. Patients covered by NCMS and URBMI increased their use of pure self-medication by 17.4% (RRR = 1.174; 95% CI 1.104-1.250), while decreasing their use of pure outpatient care by 11.2% (RRR = 0.888; 95% CI 0.808-0.976). Use of mixed selfmedication increased by 29.2% for patients covered by NCMS and URBMI (RRR = 1.292; 95% CI 1.188-1.405), and by 51.6% for patients covered by UEBMI and GIS (RRR = 1.516; 1.227-1.874). The rising trends in self-medication were similar across subjects with different economic status (RRR = 1.148-1.153, P > 0.10 testing different trends), whereas the 11.5-19.5% drop in outpatient care was only seen in the middle-and lowincome groups (RRR = 0.805-0.885, P < 0.10). People with major NCDs had similar rising trends in self-medication as those without (P > 0.10). Table 4 reports total medical expenditures, the cost sharing by types of care, and probabilities of encountering catastrophic health expenditures, adjusting for covariates and inflation. In 2011, the average monthly medical expenditure for self-medication was 26.6 US$, for outpatient care, it was 146.8 US$. Overall, 90.9% of the selfmedication costs were borne by out-of-pocket payment. Although a much lower share of the cost was borne by subjects using outpatient care, their monthly out-ofpocket payments were still more than four times larger than those for self-medication. Consequently, the probability of encountering catastrophic health expenditures resulting from using outpatient care was near four times that resulting from self-medication. Such differences were even larger for subjects with major NCDs. In 2013, total medical expenditures inflated by 50% for outpatient care; and although cost sharing decreased by around 10%, out-of-pocket payment increased by 28.9%, from 102.9 US$ to 132.6 US$. However, for self-medication, cost inflation was less crass (from 24.2 US$ to 28.0 US$) during 2011-2013, while cost sharing was about 90% in both years. Figure 2 shows the gaps between out-of-pocket payments borne by the richest 20% and the poorest 20% of patients with major NCDs; Appendix 6 shows the income-related inequity of catastrophic health expenditures. The results illustrate the enormous disparities in out-of-pocket payments between the rich and the poor for outpatient care. The costs borne by individuals using self-medications did not vary much across patients under different economic status. The income-related inequities in the incidence of catastrophic health expenditures were particularly large from outpatient care costs.
Appendix 7 shows the distribution of household annual living expenditures per capita by insurance types. Enrolees of NCMS and URBMI were no richer than the non-ensured, but much poorer than those under the UEBMI and GIS schemes (median 895.0$ (inter-quartile range 503.2 US$-1553.8 US$) vs. 1892.6 US$ (1157.6$-3132.5$)). In terms of costs and insurance, subjects with different insurance types had no substantially different out-of-pocket payments for self-medications (around 26.8 $). Counter-intuitively and interestingly, subjects with insurances offering lower cost sharing incurred consistently higher out-of-pocket payments, as a gradient, in using outpatient care. For example, subjects with NCMS and URBMI had a cost sharing ratio of 67.8% and 112 US$ monthly out-of-pocket payment; whereas, subjects with UEBMI and GIS had a lower cost sharing ratio of 50.8% but 162 US$ monthly out-of-pocket payment. Consequently, the incidences of catastrophic health expenditures did not differ across insurance groups (Table 4 and Appendix 8).
Discussion
From the perspective of people-centred care, we provided a timely assessment of China's progress to universal coverage of quality care. Like other developing countries that are approaching UHC, policy makers' attentions in China have been drawn to the formal health sector, when considering in strengthening its health service delivery system [27, 28] . However, using national data in this study we found that, although access of care increased during 2011-2013 in this country, near 60% of the Chinese adults 45 years and above were self-medicated when in need of medical care, and the care was provided by the informal sector, that was community pharmacies. The use of pure and mixed self-medication increased by 15% and 32% respectively, while the use of pure outpatient care decreased by about 10% in the study period. Such trends persisted after adjusting for predisposing factors, service needs and enabling factors. This phenomenon was particularly evident for elder people with NCDs. The rise of self-medication and decrease of pure outpatient care in China, after achievement of universal health insurance coverage [13] , warrants careful consideration.
Although self-medication is desired in many developed countries [29] , it seems not responsible in China and other similar LMICS. Responsible self-medication means treatment of ailments and conditions with medicines which are approved and available without prescription, and which are safe and effective when used as directed [7] . However, quality of pharmaceutical care from informal providers is worrisome in China. First, community pharmacies are treated as wholesale and retail commercial organisations in China's legal framework. They do not even need certificates from local health care regulation administrations to practice, which are mandatory for other formal health care providers [30] . Second, there is a shortage of qualified pharmaceutical professionals. As shown by government statistics, the density of licensed pharmacists was just three per 10 000 people in China, much lower than in the USA and Canada or other developing countries like India and Brazil [31] . Consequently, more than half of the community pharmacies in China sell medicines without the presence of a pharmaceutical professional [32] . Third, community pharmacies are private and for-profit business in China. Unlike the developed countries [33] , these providers are loosely regulated [10] . Thus profit-driven advertisements and illegal sales of prescription medicines, especially antibiotics, are very common [34] . As we found, nearly 30% of the selfmedication cases consumed prescription medicines. A recent national survey of primary health care providers in China found that antibiotics were included in 52.9% of prescription records, but only 39.4% were prescribed properly [35] . In addition, our data show that nearly 45% of Chinese adults 45 years and older were illiterate and more likely to use prescription medicines in self-medication settings. In a recent systematic review, Ocan et al. found that low-level education is a commonly reported factor that determined antimicrobial self-medication [12] . Moreover, the literature consistently reports that lower education is associated with lower performance in NCDs self-management [36] . In view of this, it is unlikely that many less educated Chinese adults make rational and responsible self-medication choices.
The rising self-medication, accompanied by a decrease in formal outpatient care, implies that China is captured by an affordability trap in achieving quality care. We found that health insurance was a strong predictor for access to outpatient care, suggesting that the efforts in extending social health insurance have been of use. However, for NCMS and URBMI, which covers more than 80% of the Chinese, access to pure outpatient care decreased by 11.2% during 2011-2013, while use of selfmedication increased by 17-29%. Such trends are undesired, as 95% of Chinese population had been ensured by *Adjusting for all predisposing, service needs, and enabling factors in Table 1 A log link and a Gamma distribution were used to predict costs; and a logit link and distribution were used to predict the incidence of catastrophic health expenditures (CHE). †CHE, catastrophic health expenditures. ‡CVD, cardiovascular diseases; COPD, chronic obstructive pulmonary diseases.
2011 [13] . Compared to self-medication provided by community pharmacies, outpatient care from formal health care providers is much more expensive to Chinese families. For example, we found that the monthly out-ofpocket medical expenditures and the probability of encountering catastrophic health expenditures were all more than four times for people using outpatient care comparing to those using self-medication. During 2011-2013, monthly outpatient care medical costs per person inflated by 50% (from 146.8 US$ to 220.7 US$), which increased just from 26.6 US$ to 31.2 US$ for self-medications. Further analysis found that people with lower cost sharing incurred consistently higher out-of-pocket payments; and although reimbursement offered by health insurance increased during 2011-2013, such benefit did not translate to actual financial risk protections. In China's current health reform achieving UHC, the government invested about RMB 1409.9 billion (US$ 206 billion) to the formal health sector during 2010-2012 [37] . However, the huge investment seems not to have brought about effective use of quality care, although the increase in demand was actually satisfied by informal health providers, that is community pharmacies.
There are many explanations for the unsatisfactory outcome of China's recent efforts to improve affordable care. Firstly, the provision of primary care is segmented in China. Community health care centres and general hospitals' outpatient department are competing for patients [11] . Generally, patients do not trust the quality of primary care from community health providers [38] . Secondly, prices of health services and pharmaceutics are set up on a fee-for-service basis [39] . Health providers relied on pharmaceutical sales to generate revenues. For example, it is documented that more than 51.3% of the revenues were generated from selling pharmaceutics for general hospitals and community health providers [40] . Thirdly, institutionally there are three social health insurance schemes, which differ in finance, management and benefit design [22, 41] . Consequently, health insurances lack the bargaining power to negotiate with health providers to control the rising costs on the one hand. On the other hand, insurance reimbursement focused on inpatient care and benefits to outpatient care are extremely limited to balance funds that are fragmentally pooled. Because of these suboptimal institutional arrangements, health care costs have been escalating. Thus, the extension of insurance coverage in China induced financial risks to households rather than protecting them from risks [42] .
The data and analytical approach warrant scrutiny. First, as designed, the CHARLS is a national survey representing Chinese adults 45 years and older. The response rate is 80.5%, and incomplete responses were rare at 5.2% [16] . The sampling procedure and response were accounted for in the analysis but yielded similar results to the unweighted one, suggesting satisfactory national consistency and high data quality.
Second, we used survey data to analyse population's care-seeking behaviours, the associated costs and household's economic status. Recall bias may exist. The CHALRS used a one-month lag for the recall of ambulatory health care utilisation, and broke living expenditures down to items that were relatively easy to recall. These are standard approaches used in other surveys [17] . Notwithstanding, mixed self-medication patients may report use of medicines that were actually prescribed by a physician in outpatient care settings. Third, to define the incidence of catastrophic health expenditure, the time frame of one year was normally used in the literature in measuring households' living expenditures, and an episode of ailment was theoretically optimal to measure health care costs [43] . As the CHALRS only asked about health care utilisation in the last month of the survey, we adopted monthly out-ofpocket payment for health care as the numerator to define the incidence of catastrophic health expenditure. The results are robust in the sensitivity analysis (Appendix 5). a Predicted from the GLM models adjusting for all predisposing, service needs and enabling factors in Table 1 Fourth, we defined self-medication as any use of medicine without a doctor's prescription. In China's health system, the outpatient departments of general hospitals and formal community health providers could provide traditional Chinese medicine. We treated these cases as outpatient care in this study. As studies conducted in the western settings normally classify traditional Chinese medicine as self-medication [44] , we may underestimate the prevalence of self-medication.
Fifth, we use the following criteria to define people in medical needs: self-reported being ill, using outpatient care or self-medication, self-reported a doctors' diagnosis of NCDs. Such definition is in general consistent with the literature [45] . Lastly, all money values were adjusted to the monetary value of 2013 to be comparable.
To monitor global progress to UHC, policy makers' attention should go beyond the formal health sector. It is necessary to incorporate self-medication into the monitoring framework. The rising self-medication and the decrease in formal outpatient care in China reflect an unsatisfactory performance of its health reform. Truly, universal health care requires not only universal insurance but also system-level efforts to extend affordable, equitable coverage of quality care.
